INTRODUCTION
Earlier studies on the medial longitudinal fasciculus (MLF) in the rabbit (Matano et al., 1964-a2,b3, 19654, 19665, Matano, 19706) demonstrated that the MLF includes various components of nerve fibers originating in many nuclei and forms one of the main pathways of the oculomotor system in the brainstem involved in visual and vestibular coordination. In addition, studies revealed that the interstitial nucleus of Cajal is an important intermediate station of this system.
In this paper, we report that nerve fibers of the MLF originating in various nuclei constantly show a localization pattern as they project into the MLF.
MATERIALS AND METHOD
Normal adult rabbits weighing about 2.5kg. were used in this experiment. An unipolar electrode was inserted into selected points in the brainstem under procain anesthesia, and a small area of coagulation was produced by a high frequency generator (frequency 200kc.). After two weeks postoperatively, the animals were killed and perfused with Muller's fixative. Serial frontal sections of the brain were prepared by Marchi's method. In addition, LFB and Nissl preparations of normal rabbit brains were used as the control.
Nauta-Gygax or Fink-Heimer methods are generally used for studies of the presynaptic terminals of fiber connection in the brainstem. However, Marchi's preparations are useful for the analysis of fiber components passing into a large fiber bundle and clearly show the result on the distribution pattern of the degenerating fibers, although the fibers are very small in diameter.
Since some confusion exists concerning the nomenclatures of the rabbit's brainstem, the authors refered to the maps of Winkler and Potter (1911)13, Ogawa (1948)9, Meessen and Olszewski (1949) and Brodal (1957) .
OBSERVATIONS AND DISCUSSION
Detailed results and discussion of the origins, courses and terminations of the MLF have been reported in other papers.
Results obtained are summarized in figure 1 . In this study, the localization pattern of each component of the MLF was observed.
The degenerating fibers shown in figure 2 originate in the contralateral medial and lateral vestibular nuclei, and ascend into the medial part of the MLF. originate in the interstitial nucleus of Cajal and descend to the spinal cord.' The medial tegnu•ntal tract is also involved into this descending component (Fig. 3) . On the other hand, the lateral part of the MLF is composed of three components. The lust component of nerve fibers originates in the superior vestibular nucleus on the
Degenerating fibers originating in the VESL and VESM on the right side are shown in the medial part of the contralateral MLF. On the same of the lesion, a small number of degenerating fibers are scattered as they project into the MLF. Marchi"s preparation. same side (Fig. 4) 2. Figure 5 shows the second component, a part of Forel's fiber bundle, originating in the pontine and medullary reticular formation. These two fiber componeirts are both ascending. The last one is the descending component of the MLF from the contralateral interstitial nucleus of Cajal via the posterior commissure3. Next, there are some fibers scattered in the MLF. In figure 2 , the MLF on the right side shows that a small number of degenerating fibers are scattered. These fibers are the ascending component originating in the medial and lateral vestibular nuclei on the same side. In figure 4 , a small number of degenerating fibers are recognizable in the MLI on the right side. These scattered fibers ascend from the superior vestibular nucleus on the contralateral side. The bilateral MLF in figure 6 includes scattering, degenerated 26S.
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fiber, from the inferior vestibular nucleus2.
Moreover, descending fibers from the superior colliculus are contained in the bilateral MLF4 These descending fibers scatter into the MLF and terminate in the oculomotor and Itochlear nuclei. Also, a component of the commissural fibers of the dorsal nucleus of the lateral lemniscus goes into the MLF bilaterally, as it crosses the raphe (Fig.7) 5.
These fibers ascend diffusely and enter into the ocular muscle nuclei. On the other F ig. 6. A small number of degenerating fibers are diffused in the bilateral MLF. The localization pattern of nerve fibers into a large fiber bundle has been recognized in capsula interna, pedunculus cerebri, tractus opticus (Oki, 1968) 10, etc. It is interesting that the MLF, which is the main pathway of the oculomotor system, also shows a topographic distribution of nerve fibers based upon their origins. This localization pattern also seems to be recognizable in the MLF of man.
From a clinical point of view, the internuclear ophthalmoplegia is considered to be a symptom caused by injury of the MLF. It is usually divided into anterior and posterior types according to the paralysis of the eye muscle, direction of nystagmus and other oculomotor disorders (Walsh, 1957"; Smith and Cogan, 1959"). However, as shown in our results, the determination of the site of the lesion is difficult, because fiber components and their localization pattern of the MLF are complicated. The relationship between clinical cases and experimental studies must be the subject of further researched. 
